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The Keeping Quality of Butter*
G . L . M ’K A Y . C. L A R SE N .
IN T R O D U C T IO N .
It is a well-known fact that all butter deteriorates in quality 
after its manufacture, and that if  the fresh, sweet and clean flavor 
of butter could be retained for a longer time, the butter would 
command a much higher price on the home as well as on foreign 
markets, and more of it would be consumed. It is also evident 
that some factories can manufacture butter with better keeping 
qualities than others, and consequently receive more pay for their 
product. This, in itself, would indicate that it is through the 
different steps o f manufacture that precautions are to be taken in 
order to secure the best keeping qualities in butter.
The advantage of keeping butter from the time of large sup­
ply and small prices, to the time of smaller supply and higher 
prices makes this question of improving the keeping qualities 
of butter, one of vital importance.. It might be said, that butter, 
which is kept for any period o f time, is always kept in cold storage 
at freezing temperature, or even below freezing, and hence germs 
will not develop and cause any deterioration in butter. Such 
is, perhaps, true, but the time intervening between the manufac­
ture of the butter, and the placing of it in cold storage, is usually 
long enough to cause the butter to “ go off”  in flavor, if  conditions 
for deterioration are present. Low temperature does not kill 
germs, but simply inhibits their growth, and makes them dormant 
so long as the temperature remains low. When the butter is taken 
out of cold storage the temperature conditions are again favor­
able to the growth and development of germs, and if  other favor­
able conditions are present, butter will continue to deteriorate. 
I f  the owner of the butter succeeds in disposing of it at once after 
it has been removed from the refrigerator, the retailer or con-1 
sumer must suffer the loss.
T W O  SOURCES OF D ETER IO R ATIO N  IN  B U T T E R .
Investigators have found that butter may deteriorate from two 
chief causes, namely (1 ) from the effects of light and dir, and 
other unfavorable environmental conditions; (2 ) from the effects 
of micro-organisms present in the butter under favorable condi­
tions. That oxygen, carbonic gas and light cause butter to deteri- 
rate can easily be demonstrated by exposing a tub of butter to
3
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the atmosphere. The outer portion of the butter exposed will, in 
a very short time, become rancid and unfit for consumption. Jen- 
sen1 and Smith2 have investigated this causp of rancid butter and 
have come to the conclusion, that if butter is not exposed openly 
to air and light at a high temperature, the changes come about 
much slower and more gradual than the formation of rancidity, 
as it ordinarily occurs in butter. Butter in creameries is, as a 
rule, packed in tubs and kept at comparatively low temperature 
and mainly excluded from light. For these reasons we may con­
sider the effect of air and light as a subordinate or minor factor 
in the formation o f rancidity in butter.
Rancid butter is then caused chiefly by the action of bacteria 
upon the constituents of butter. Duclaux and Ritsert and several 
other investigators have proven that micro-organisms are unable 
to decompose pure butter fat. The presence o f the other com­
ponents o f butter, such as casein, water and sugar are necessary 
in order to have favorable conditions for the growth of bacteria. 
This indicates that the substances in butter which give it the ran­
cid flavor have their source from the action o f bacteria upon the 
constituents of butter, minus the butter fat. These rancid flavor­
ing substances must then either be a secretory product o f the bac- 
eria themselves, or a direct product of the decomposition of the 
components of butter minus the fat due to the bacterial action, or 
they are earned by the formation of enzymes, or some other bac­
terial product, which in return together with the bacteria them­
selves act upon the butter fat, causing the glycerides of fait to split 
up into glycerine and free fatty acids. This latter cause is the one 
affirmed by nearly all the investigators.
CAÚSE OF R A N C ID IT Y  IN  BU T T E R  AS V IE W E D  B Y  D IF F E R E N T  IN V E S­
TIGATORS.
C. Anther3 claims that the rancidity is due, at least in a meas­
ure, to micro-organisms which produce alcohol from the milk 
sugar; a cleavage taking place at the same time in the glycerides 
of fat which yield acid for the formation o f esters. He says fur­
ther that as the glycerides of butyric acid are the least stable, 
these are usually principally affected, the freed glycerine under­
goes various changes forming aldehydes and keytone-like bodies 
He finds that good butter as well as rancid butter contains alcohol, 
and that all butter contains volatile bodies sapon affable by potash.
1 Dandwirtschafliches Jahrbbchder Schweiz, 1901.
2 Zfcschr, Hyg. u. Infect,ionskrank 28-1898 No. 2.
3 Zt-schr. Analyfc. Chem. 38-1S99 No . 1.
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The rancid odor, he says, is caused principally by a m ixtureof 
small amounts of volatile fatty acids and' esters.
C. A, Browny2 says that apparently, the first change towards 
rancidity is the oxidation of the oleic acid forming aldehyde. 
These in butter o f high rancidity are again changed into soluble 
acids. Free volatile acids in rancid butter are much smaller than 
expected. This is due to the formation of aldehyde.
J . ifanus3 says that in the- process of becoming rancid the gly­
cerides of the higher insoluble fatty acids seem to be decomposed 
much more rapidly than the glycerides of the acids of lower mole1 
cular weight. A  small amount of aldehyde was formed, prob­
ably through the oxidation of oleic acid.
Russell4 says that the cause of this rancid condition in butter 
has been attributed to the action of living organisms, particularly 
to those that form butyric acid, to the influence o f light, air, etc.
According to experiments carried on recently at Copenhagen, 
Denmark5 it was found that the amount of volatile acids present 
(freed as well as fixed) does not bear any constant relation to the 
quality of butter.
According to Orla Jensen1 the germs which produce rancidity 
in butter are “ Oidium lactis”  (ordinary white milk mould), 
Cladoporium butyric”  (a mould which looks considerably like 
th e first one mentioned but at times it assumes a brownish green 
color), “ Bacillus fluorescens liquefaceous”  (a bacterium that 
liquefies gelatine, and during its growth a greenish fluorescent 
colored material is formed). At times “ Bacillus prodigiosus”  
(a bacterium that liquefies gelatine and at the same time forms a 
red colored substance). I f  the butter is especially exposed dur­
ing the time o f keeping and process of making, to a damp and un­
clean atmosphere, many other germs may enter in, such as the 
ordinary moulds, especially Penicillium glaucum (ordinary 
green mould).
_ Knowing that bacteria are the primal causal agents of ran­
cidity in butter, it becomes a question of determining where the 
germs which deteriorate butter come from ; how they gain en­
trance to the butter, and what conditions are most favorable or 
unfavorable to their development.
I f  cream has been properly ripened it will contain almost en- 
tirely germs of the lactic acid producing type, which are not dele­
terious to the quality of butter. Jensen has done extensive work
2 Jour. Amer. Chem. Soc.
3. Chem Ztg. 63-1899.
4 Dairy Bacteriology.
5 Maelkeritidende April 24,1903, pg. 311. *
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along this line and he has found that some undesirable germs 
come directly from the milk or cream. One specie in particular 
produced a very rotten odor and taste in tnilk and butter. He 
called it “ bacillus factidus lactis.”  He also found that these 
germs, which had the undesirable effect upon butter, were easily 
destroyed by pasteurization of the cream; and by the use of a good 
si arter, these undesirable effects upon the keeping quality of but­
ter were easily overcome. It becomes evident then, that the chief 
source of the undesirable germs in butter, especially when cream 
has been pasteurized, are from the atmosphere, utensils (such as 
vats, chums, ladles, lining, tubs), and from the wash water. This 
latter source has been proven in these experiments to be a very 
important factor to be considered in order to obtain good keeping 
quality in butter.
D EFECTS IN  BTJTTEK.
All o f the faults of butter may, in a general way, be classei 
into two groups. (1 ) Those faults which appear immediately 
after it has been made; (2 ) those which are acquired from stand­
ing, caused either by the absorption of different taints from un­
favorable environments, or by the development of undesirable 
germs already present in the butter.
The faults which fall into the first group are those which orig­
inate from food, infection of milk or cream with undesirable 
ferments, and improper methods of procedure through the differ­
ent steps in the manufacture of the butter. Through special 
efforts in the feeding of cows, and skill in the care and treatment 
of milk and cream, these faults can largely be overcome. They 
are within the control of man. In order to overcome them there 
must be co-operation between the milk or cream producer and the 
buttermaker, and a greater degree of application of knowledge 
concerning the effect of indifference and uncleanliness upon the 
quality of butter. The lack of care of hand separator cream has 
done much towards increasing the faults of butter immediately 
after its manufacture. Especially is this so in Iowa where hand 
separators are rapidly coming into use. The remedies of these 
defects in butter are not considered here.
Those faults which come under the second heading are, as a 
rule, looked upon as an invincible evil, natural to all butter in a 
greater or less degree. A ll butter will “ go off”  in flavor on stand­
ing, no matter what methods o f procedure are adopted in the 
different steps of making. But it is possible to retard or delay 
deterioration much longer than ordinarily occurs in the average 
butter.
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In order to determine whether the keeping quality o f butter 
is affected by the quality o f wash water used, and by the different 
amounts of moisture incorporated in the butter, a series of ex­
periments were carried on by the writers. The chief object being 
to determine whether the keeping quality of butter is depending 
upon the quality of wash water to such-an extent as to make it 
profitable and practical to purify it in creameries; if so, to what 
extent, and by what practical and efficient methods may the water 
be purified.
In making these experiments great care has been taken in not 
involving methods which are not consistent with those in prac­
tice in the average creameries. The water used came from the 
college well, which is a deep drilled well. It is purer than the 
water from the average well. The number of bacteria this water 
contains per c. c. is shown later on in this report. The cream and 
milk was o f ordinary factory quality. The butter was kept at 
about 50 degrees Fahrenheit. The temperature varied some­
what as it will in any creamery refrigerator where the floor is 
opened and closed at intervals. Ten-pound spruce tubs were used 
altogether to keep the butter in, and the tub filled in each in­
stance.
The detailed records concerning the amount of cream and 
starter used in each experiment, percentage of fat in cream, and
TABLE I. I
TABLE ILLUSTRATING EFFECT OF DIFFERENT PER CENTAGES OF MOISTURE 
UPON THE KEEPING QUALITY OF BUTTER.
SCORKS
«o Datemade
M
ois­
ture
Score
when
made
A
u
g. 10
A
u
g. 24
S
ep
t.8
Sept 22
O
ct. 6
O
ct. 27
N
ov. 5
A v .
Score Remarks
E x p .l { 1
July
22 11 9234 92 86 88t4 87 82.5 80 83.5 86.5 Turpentine
2 22 7.9 92 91.5 86 87.5 87 84 79 80 8 5 % Turpentine
Exp. 2 1 3 24 13.7 93 93 87 86.5 83 80.5 82.5 83 86 1-16 Turpentine4 24 11.3 93.5 94 87.5 88 88.5 83.5 83.5 85 87 15-16 Turpentine
Exp. 3 5- 5 28 13.4 94 93.5 89 89 85.5 82 79 81 86.% Turpentine.6 28 11.7 94 94 88 87.5 86 82.5 80 80 86.5 Stale & turp
Aug.
Exp. 4 j- 7 2 16.1 94.5 95 89 86.5 85 79 77 78 85.5 Turpentine8 - 2 10.4 94 94.5 90 88.5 87 . 83.5 83.5 81 87 % Cheesy and 
Turpentine
other detailed reports relating to the ripening, churning, salting 
and working, are not reported herein, though a complete detailed 
¡record of everything was recorded.
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In  each experiment a control sample has been run, thus uni­
form conditions of quality of cream, degree of ripeness, kind of 
starters, etc., have existed in each experiment,, and gave uniform 
conditions for comparison o f results in the keeping quality of 
butter.
The tubs of butter in each experiment were made from the 
same vat of cream and churned in one churning. The only differ­
ence in the method of handling the butter was simply in the 
amount of working it received. The second tub of butter in each 
experiment being worked from six to ten revolutions more in the 
Victor Combined Chum than the first tub in each experiment.
The average from these experiments points towards better 
keeping quality o f the butter containing the smaller amount of 
moisture, yet the individual experiments do not justify this con­
clusion. It can only be said that butter containing an excess of 
moisture, causing it to be leaky, as in sample Ho. 7, does not keep 
as well as the same butter when the excess of moisture Has been 
removed.
E F F E C T  OF W ORKING- TJPON W A T E R  C O N T E N T  IN  BU TTER.
This should not properly be considered here in connection with 
keeping quality of butter, but the importance of it, and the plain 
proof of the effect o f working upon the moisture content warrants 
us in making just a few statements concerning this.
The moisture content in butter is one of the, most vital ques­
tions in creameries at the present time, because it affects directly 
the financial success o f the creamery. There are a great many 
factors upon which the incorporation of moisture in butter de­
pends, but as special work is being done on this subject at the 
present time, only the above factor will be considered here, and 
the full report upon the whole moisture question will be given 
later. • It will be noticed in the table quoted above, how much 
moisture was expelled from each sample by working from six to 
ten revolutions. Samples numbers 1, 3 and 5 were given the 
ordinary amount o f working to distribute the salt evenly and to 
bring the butter into compact form. The butter-milk drain hole 
w7as left open during the working process, thus giving the brine a 
chance to escape as rapidly as it was expressed. Humbers 2, 4, 
6 and 8 were worked from six to ten revolutions more than the 
first sample, in each experiment, as quoted above. Sample Ho. 7 
was handled with a view of incorporating as much moisture as the 
law will allow. This butter, however, was a trifle leaky and ap­
peared a trifle slushy. It was churned into small, irregular gran-
8
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ules. The wash water was not drained away very thoroughly. 
An extra amount of salt was used, and the salt mixed very thor­
oughly with the butter granules without putting the chum into 
working gear. The salt was allowed to almost completely dis­
solve before any working was attempted. ’ It was then worked 
three revolutions in the presence o f the expressed brine. Ten 
pounds of it was packed into a tub, a sample of it was taken for 
determination of moisture, and the remainder worked six revolu­
tions more. A ll the moisture in the chum was drained away first, 
and the plug for the drain hole in the chum was left out during 
the last process of working. The butterNo. 7 became a trifle 
streaky on standing while No. 8 did not.
This shows plainly what effect working of medium firm butter 
in the absence o f moisture has upon the moisture content. I f  
attempts are made to incorporate excessive amounts of moisture 
in butter by incomplete draining of water, and very little work­
ing, leaky and mottled butter is usually the result. Work at this 
station has since verified that the proper place to control mois­
ture content in butter is before or during churning, rather than 
afterwards. I f  moisture is properly incorporated it will not 
appear leaky, but on the other hand it will appear dry and dull. 
I f  a certain sample of butter has such an appearance, and rolls 
up on the back of the tryer when it is sampled, then the conclu­
sions can be drawn that it contains much moisture, and that it 
was not incorporated by little working in the presence of mois­
ture. Butter treated in this way will always give evidence of 
leakiness and appear slushy. This is the kind of butter that 
causes butter judges to mark “ too much moisture,”  and yet, in 
realjty, does not contain an excessive amount.
In the three first experiments (1, 2 and 3), samples 1, 3 and 5 
were worked until the butter was in a good condition to be packed 
and the extra amount of working numbers 2, 4 and 6 received was 
considered to be superfluous. It will be noticed that this extra 
ana unnecessary working of butter expressed moisture to the ex­
tent of over 2 per cent, which means a loss of more than two 
pounds to every hundred pounds of butter manufactured, without 
any improvement in the quality of butter as judged from a com­
mercial standpoint. A  creamery manufacturing six hundred 
pounds of butter per day could, by such excessive working, suffer 
a loss of more than twelve pounds of butter per day. When salt 
has been dissolved and distributed evenly, and butter brought into 
a comp act ^ form, then the excess of moisture has been expelled and 
the butter has been worked enough.
9
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In determining the effect of cooled pasteurized and unpas­
teurized water upon the keeping qualities of butter, a definite 
amount of cream was put into a vat, the Starter added and 
ripened in the usual way. H alf of the cream, was then churned 
and washed with ordinary tap water and a sample taken, from it. 
The other half of the cream was then churned and the butter, 
washed in cooled pasteurized water. The water was pasteur­
ized to 195 degrees Fahrenheit for ten minutes by keeping 
it in a can in a vat o f hot water until the desired heat had 
been reached, then it was cooled to 52 degrees Fahrenheit and 
used. The can in all instances being covered during pasteuriza­
tion and cooling. The scores are as shown in the table above. 
Numbers 9, 11 and 13 were washed in unpasteurized water. 
Numbers 10, 12 and 14 in the pasteurized.
The cream in each o f these experiments was of the same kind, 
divided into two equal portions, one part being pasteurized and 
ripened, the other half ripened in the usual way without pasteuri­
zation. A  12 per cent starter was used. Cream No. 16, in Ex­
periment 8 was pasteurized to 165 degrees Fahrenheit for five 
minutes in an open vat. Cooled to 10 degrees Fahrenheit and a 
12 per cent starter added. The wash water was pasteurized in a 
covered can for thirty minutes at a temperature of 190 degrees 
Fahrenheit, Cream No. 15 in the same experiment was ripened 
in the same way without being pasteurized.- The wash water for 
this butter was not pasteurized. The cream and wash water in 
No. 17 were not pasteurized, but in No. 18 the cream was pas­
teurized to 155 degrees Fahrenheit for five minutes, and wash 
water to 190 degrees Fahrenheit.
These experiments show conclusively that the keeping quality 
of butter is improved greatly by the pasteurization of the wash 
water, and the best of keeping quality is obtained when cream 
as well as the wash water is pasteurized also.
I f  the cream is in good condition to begin with, and properly 
ripened, a higher flavored butter can be produced without pasteur­
ization of cream, but its keeping quality is not as good as that 
made from the same cream when pasteurized. It will be noticed 
in the above experiment that No. 15 in experiment 8 kept normal 
for about thirty-five days, while No. 16 or the butter washed in 
pasteurized wash water and made from pasteurized cream kept 
normal for about sixty days. No. 17 in Expreiment 9 kept nor­
mal for thirty-four days and No. 18 in the same experiment kept 
normal for about seventy-five days. The same improvement is 
true in the experiments where the wash water only was pasteur- 
izd, but to a less extent.
10
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TABLE II.
TABLE ILLUSTRATING RESULTS OBTAINED BY THE USE OF PASTEURIZED AND UNPASTEURIZED WASH WATER UPON THE KEEPING
QUALITY OF BUTTER.
SCORES
NUMBER Mois­ture 
per c.
Curd 
per c
Dg.
of
Past.
Date
when
made
Score
when
made
Nov.
19
Nov.
27
Dec.
2
Dec.
8
Dec.
22
Jan.
5
Jan.
20
Feb.
14
Mar.
3 A v Score REMARKS
F. Nov.
1 9 ................... 14.57 1.37 13th 93 91.5 92 85 83 76 74 74 83 9-16 Turpentine
1 10................... 12.97 1.37 195° 13 th 93 95 94 90 86 75 73 75 85 X Stale
I 11 ............ . 12.86 1.23 24th 93 93 93 91 88 78 75 75 73 84 § Stale
) 12................... 13.38 1.22 200° 24th 93.5 96 94.5 92 90 78 76 75 72 85 2-9 Old and Stale
Dec.
12.56 1.17 30th 94 95.5 85 85 74 86 7-10 Turpentine
1 14................... 13.58 1.76 195 = 30th 94 96 91 92 72 89 Stale and fishy
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TABLE III.
TABLE SHOWING RESULTS OBTAINED BY THE USE OF PASTEURIZED WASH WATER AND PASTEURIZED CREAM UPON THE KEEP
ING QUALITY OF BUTTER.
SCORES
N o. Moist-ture Curd
Salt
Ash Fat
Date
when
made
Score
when
made
Nov.
19
Dec.
2
Dec.
8
Jan.
5
Feb.
2 REM ARK S
Exp. > 15............... 13.43 1.26 1.08 84.23
Nov.
6 93 91 91.5 89 . 82 76 Cheesy, turpentine, mouldy
8 f 16 ................ 12.99 1.35 1.47 84.19 6 92 92.5 93 92 90 8.4 Stale and greasy
Feb. Feb.2
Feb.
25
Mch.
1
Mch.
13
Mch.
24
Apr.
7
Apr.
29
Exp. 9 ) 1 7 ............... 11.56 1.15 1.83
85.46 19' 94.5 95 92.5 91.5 88 89 87 87 Strong turpentine
( 18........  . . . 12.07 1.43 2.34 84.16 19 94 94 92 92.5 91.5 92.5 91 91 Stale, little fishy - —
12
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The tap water used at the college creamery is. very pure in com­
parison to some water from shallow wells, as will be shown later 
but the germs which are present are deliterious to the keeping 
quality of the butter. Professor Pammel1 has found the germ 
(•Bacillus liquefacious fluorescens) to be present in the college 
water supply. This particular germ Jensen2 has found to be one
ot the principal germs to cause deterioration in butter on stand- 
m g .
Butter that scored above 88 was considered to be normal in 
character. A ll butter scoring below 88 was considered to be ab­
normal.
While the experiments have not been so numerous as the writers 
would like, they point toward the certainty, that the keeping qual­
ity o f butter is greatly improved by pasteurization of the wash 
water and improved to a greater extent if  the cream as well as the 
wash water is pasteurized.
A  vat full of cream was used in each o f these experiments, and 
the cream ripened in the usual way ; all churned in the same 
churn ; the butter-milk was then drained well. Enough butter to 
a ten-pound tub was taken out o f  the combined churn into 
a Mason butter-worker,”  worked and salted there, The remain­
der of the butter from that churning was washed, salted and 
worked in the ordinary way in the combined churn. Thus abso­
lute uniform results were obtained for comparison in each of these 
experiments. Samples $T<& 19, 21 and 23 were not washed, 
while Acs. 20, 22 and 24 were washed in ordinary tap water. It is 
interesting to note that the unwashed blitter in these experiments 
kept as well, and in some instances better than the washed butter. 
At least is this true for a time. The unwashed butter contained 
inore curd than the washed, yet its keeping qualities proved to 
be much better than expected.
Reinmann3 has found in his experiments that the more butter­
milk butter contains, the more rapid does it become rancid. This 
is somewhat contrary to the results obtained in these experi­
ments. It has also been found in practice, that i f  the excess of 
butter-milk is well expressed from the butter it will keep remark- 
a bly well, and retain its good flavor as long, or even a longer time, 
than it washed m ordinary water. As a consequence many cream­
eries are not washing their butter at all during the winter time.
It is safe to say that in the creameries where the purity of the
1 Bacteriological Analysis of W ater. Pro. Ia. Acad. Sc. Vol. VIII.
Landwirtschafliches Jahrbuch der Schweiz 1901,
3 Centralblatt fo(i Bacperiologie 1900II Abt.
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TABLE IV.
TABLE SHOWING THE RESULTS OF WASHING UPON THE KEEPING QUALITY OF BUTTER.
SCORES 1
N o. Moist-ture Curd
Salt
Ash Fat
Date
when
made
Score
when
made
Oct.
6
Oct.
27
Nov.
5
Nov.
19
Dec.
2
Dec.
8
Jan.
5 REM ARK S
Sept.
) 19 12.81 1.35 27 94.5 94 90 91.5 84.5 84 75 76 Fishy.
ExP- 10 j 2 0 ................... 12.83 1.03 27 95 92.5 91 86 85.5 85 £0 78 Turpentine.
Feb. Mch. Mch. Mch. Apr. Apr. May.Feb. 25 3 12 21 12 29 18
11.72 1.82 2.25 84.71 17 94.5 92 93.5 93 89 89 86:5 Fishy.
ExP- 11 } 2 2 ................ 12.53 1.38 1.02 85.07 17 95 93 93 91.5 92 88.5 88 Turpentine.
13 .9 « 1 47 1.28 83.27 24 94.5 94 92 89 88 88 85 Fishy.
ExP- 12 j 24 12.94jl.37 1.04 84.65 24 94 93 91.5 90 90.5 85 80 Stale and Fishy.
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wash, water is doubtful and below the standard, and the cream to 
be churned is of good quality, and the butter can be sold and con­
sumed within thirty-five days after its manufacture, unwashed 
butter, if  butter-milk is well worked out, will give as good, i f  not 
better returns than washed butter. A  milky brine is not always 
an indication o f poor keeping quality o f butter, nor is a clear 
brine a sure indication of good keeping quality. The purity of 
each must be taken into consideration in both instances. I f  
the cream was o f good quality in the first place, and ripened 
properly with a good starter, the butter churned from it, and 
without, any washing, will keep normal for about forty days, 
while if  the same butter was washed in impure water the keeping 
quality o f that butter would be impaired. If, on the other hand, 
the cream was in a very poor condition to begin with, over ripe 
and putrid in character, and little improvement made during 
ripening, the butter made from it will be improved immediately 
by washing and also improved in keeping quality.
All the butter in these experiments was made from excellent 
cream and the keeping quality of all o f it was good. Ño. 19 
which was unwashed contained a normal condition for about 
forty days, while the unwashed control sample “ went off”  quicker, 
and remained normal only about thirty days. Sample Ño. 21, 
which was unwashed, kept normal for about fifty-four days, while 
the control sample only remained normal for about forty-two 
days. In the last experiment Ño. 23, the unwashed sample, 
“ went off”  more rapidly than Ño. 24, or the washed butter. This 
difference the writer can not account for. hi O1. 24, or the washed 
butter, did not develop the same flavor on standing as did Ños. 
20 and 22 which were also washed.
The unwashed butter Ños, 19, 21 and 23 all developed a char­
acteristic “ fishy”  flavor. The Washed butter in nearly all in­
stances were marked “ turpentine in flavor”  by the judge. Butter 
containing little salt always developed a distinct “ cheesy”  flavor, 
and was accompanied by the growth of moulds.
From this we will be led to believe that the ripe cream contains 
germs which produce this “ soapy”  and “ fishy”  flavor ; or else 
these germs have their source from the atmosphere and the dif­
ferent utensils, and that the curd and milk sugar left in the un­
washed butter is a good media for the growth of germs which pro­
duce these flavors. It is hardly probable that the germs have their 
source from the atmosphere or utensils, as everything in connec­
tion with the work was kept as clean as possible. The close asso­
ciation of the distinct “ turpentine”  flavor to the butter washed
15
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in unpasteurized water seems to indicate that the germs which 
the wash water contain are the causal agents of this undesirable 
flavor, or else the media for the development o f these turpentine 
flavor producing germs had been improved by the removal of the 
butter-milk.
That the “ cheesy”  flavor is partially produced by the ordinary 
green mould the writer is not in doubt about, for in every in­
stance where little or no salt had been used the butter became 
mouldy in a comparatively short time and assumed that “ cheesy” 
flavor and aroma. This fault even in its greatest development, was 
never so obnoxious and pungent to the taste and smell as was 
the “ turpentine”  and “ fishy”  flavors. This latter flavor was very 
repugnant in its latter stage.
In Experiment 13 a vat of cream was taken and ripened and 
churned in the usual way. Ho salt was used in Ho. 25 ; \ ounce 
of salt to the pound o f butter was used for the remainder of the 
butter and worked a trifle, then sample Ho. 26 was taken; to the 
remainder ounce o f salt to the pound more was added and 
worked again, then sample Ho. 27 was taken, and to the remain­
der of the butter left in the chum •§ ounce of salt per pound of 
butter was added, and the butter worked a trifle more, then sam­
ple Ho. 28 was taken. It was difficult to get this last salt dis­
solved and well distributed in the butter. This last sample be^  
came mottled upon standing, but it will be seen from the table 
that it kept its flavor better than any of the other samples in this 
experiment. Sample Ho. 25, without any salt in it, developed 
a “ cheesy”  flavor, and became covered all over with green moulds, 
while Sample Ho. 28 became very “ turpentine”  and “ fishy”  in 
flavor.
Experiment 15 properly should not be included in this table 
as the same amount of salt was used for each of these two lots. 
Sample Ho. 31 was made from sweet cream,while Sample Ho. 32 
was made from over-ripe cream. The cream from which Sample 
Ho. 31 was made, tested .06 per cent o f acidity at the time of 
churning; a fifteen per cent starter was added to the remainder 
of the cream and ripened for forty-eight hours at 68 degrees 
Fahrenheit. It  was then cooled to 52 degrees Fahrenheit for 
three hours and churned, at which time it contained .7 per cent 
of acidity. Although these two tubs of butter originally were 
made from the same kind of cream, each developed a flavor pe­
culiar to itself. Ho. 31 developed a “ cheesy”  and rancid flavor, 
while Ho. 32 developed a very strong “ turpentine”  flavor.
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TABLE V.
TABLE SHOWING RESULTS OBTAINED IN THE KEEPING QUALITIES OF BUTTER BY USING DIFFERENT AMOUNTS OF SALT.
SCORES
NUMBER
Ounce 
salt 
to lib  
butter
Mois­
ture Curd
Date
when
made
Score
when
made
Sep.
22
Oct.
0
Oct.
27
Nov.
5
Nov.
19
Dec.
8
Dec.
22 REMARKS
r 25......................... 0
lA
13.84 
13 18 
12.35 
12.08
1.16
Sep.
10th 75
85
87
84
70
79
65 Cheesy and mouldy.Exp. tqj 26.......................
oO
87.5
83.5
84 
86
85
131 27....................... i
1.5
ut) . 0 y a 78 Stale and turpentine.
l 28.............. 1.18
91.5 OO 83.5 80 Turpentine.yu.o 83 80 Fishy and turpentine.
Aug. Aug.24 Sept.8 Sept.22 Oct.6 Oct.27 Nov.5
Nov.
19
Exp. 29 .................... 0 14.8
12.1
7th
7th
93 90
93
90
89
82
89.5
80.5
86
7 7 Cheesy and mouldy. 
Stale and turpentine,14 ] 80........................ 1 94 85 Q7
Exp. 15f 31.............. 1 16.712.3 12th12th 90 8892.5 8787 86 86 o 81.583.5 8184 Cheesy and rancid. Turpentine.32.................. 1 93 5 80 77
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The color in the different lots of butter in experiment 1STo. 13 
varied considerably. The more salt used, the higher the color. 
The excess of salt caused tub No. 28 to assume g very deep color, 
while No. 25 without any salt in  it was several shades lighter.
FA U LT S OF B U T T E R  FO U N D  IN  T H E S E  E X P E R IM E N T S .
Usually when a tub of butter is found to be defective in flavor, 
it is designated as being rancid. Different samples of “ rancid”  
butter as ordinarily defined do not all taste alike. It would be 
impossible to describe each o f the different shades of rancid flavor 
found in butter. There are perhaps as many shades of flavor as 
there are shades o f color, but there are a few flavors which are 
more recognizable, and seem to develop in butter, on standing, to 
a greater extent than any of the others.
The defects most commonly met with in theseexperimentshere­
in reported were (first), what was termed by the judge a “ tur­
pentine”  flavor. It showed itself by developing first a slight 
“ cheesy”  flavor which, in the course o f a few days developed a 
distinct “ pine-apple”  flavor. This “ pine-apple”  flavor gradually 
developed into a strong turpentine flavor. The older it got the 
more pronounced it became. It was by far the most common 
fault met with in these experiments. It  developed principally 
in butter made from over-ripe cream, and that washed with un­
pasteurized wash water.
Another characteristic flavor was a strong “ cheesy”  flavor and 
aroma. The butter developing this flavor always became covered 
with green moulds, and if  left long enough, the mould would ap­
pear throughout the body as well as on the surface. This inward 
growth o f mould was perhaps due in part to the butter being 
bored so much with the butter-tryer. The butter developing flic 
“ cheesy”  flavor seemed to retain its keeping qualities better than 
the butter developing the turpentine or “ fishy”  flavor, with the 
exception of the few cases where no salt was used at all. At no 
time was it so obnoxious to the taste and nose as the turpentine 
and fishy flavor. This particular fault was found in butter made 
from sweet, cream, or butter containing little or no salt.
A  third characteristic flavor was the “ fishy”  flavor. In its 
most advanced state it resembled the taste and smell of whale-oil 
soap. When first recognized it showed itself as an undesirable 
“ soapy”  taste. It gradually developed into the strong flsliy 
flavor. The texture of this butter became salvv as it increased 
in age. In fact that was a characteristic that seemed to develon 
in all of the butter, but it was especially pronounced in the “ fishy”
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butter. It had a silky-like touch to the tongue and was very pung­
ent. Every one of the tubs of butter, that had not been washed, de­
veloped this peculiar flavor. It was found in a few others also, 
but never so pronounced as in the unwashed butter. Russell in 
his “ Dairy Bacteriology”  says that the “ fishy”  flavor is claimed 
to be due to the growth o f the mould fungus (Oidium Lactis) de­
veloping in combination with the lactic acid bacteria.
These three defects were the distinct faults developing in the 
butter in these experiments. With some of the butter the “ bou- 
guet”  or aroma seemed to disappear almost entirely with an in­
crease in age, and the butter assumed a flat rank, tallowy taste.
P U R IT Y  OP W E L L  W A T E R .
All well water, whether it be from shallow wells or deep wells, 
contains bacteria. Water from shallow wells is polluted with 
impurities to a greater degree than water from deep wells. The 
conditions which surround shallow wells do not guarantee a 
creamery pure water at different seasons of the year. Filthy 
surface water is all the time seeping in from the sides, especially 
during the wet season. In the spring of the year or at any time 
during the different seasons when heavy rains are frequent, shal­
low, open or bored wells act as a receptacle for inflowing nasty 
surface water containing a great deal of organic matter, and 
where organic matter is present, germs o f different species are 
always sure to be present.
Besides being a receptacle for such inflowing water, shallow 
wells serve in the capacity o f traps for a number o f animals, such 
as rats, mice, rabbits, skunks, minks and squirrels. The presence 
of one or more o f these dead animals in an open well is sure to 
result in water strongly impregnated with undesirable odors and 
a multitude of undesirable and putrifactive organisms, which, 
when distributed through butter, will produce no good results. I f  
every open well was drenched and searched for such dead animals 
very few would be searched in vain.
The writer has seen water used, which was impregnated with 
impurities and bad odors to such an extent that it imparted di­
rectly to the butter this, same undesirable odor and taste. The 
very fact that water from certain wells has a clean 
appearance and pure taste does not necessarily indicate 
that it is free from undesirable germs. Deeply drilled wells 
are much the best for supplying creameries witli water. 
They cannot in any possible way serve as a trap for small ani­
mals as can the open wells. Germs do not enter the soil so deep
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as to cause water to be infested with them, so the number of 
germs deep well water contains largely come from the atmosphere 
after exposure to it or to unclean receptacles..
Professor Pammel1 found shallow well Water containing as 
high as 18,000 germs per cubic centimeter. Deep well water he 
rarely found to contain more than 400 germs per cubic centi­
meter. The writer made quantative analysis of the bacterial 
content of the water at the college creamery. Agar was used as 
a media. The plates were kept at about 70 degrees Fahrenheit 
and counted when 86 hours old. The number o f germs found 
per cubic centimeter is as follows:
TABLE SHOWING EFFECT OF PASTEURIZATION UPOV THE GERM CONTENT OF 
THE COLLEGE CREAMERY WATER.
Sample No. 1
Un pasteurized. Pasteurized.
107 germs per c. c. 5 germs per c. c,
Sample No. 2 88* “  “ ' 1 H «< «,
Sample No. 8 186 “ “ n 3 •< .« g
Sample No. 4 120 “ “ “ 2 “  “  ■
Average 113 3
Samples of these quantative examinations were taken during 
the process o f pasteurization of the wash water in the college 
creamery. The unpasteurized samples were taken on different
1 Bacteriological Analysis,™of W ater. Proc. Ia. Ac. Sc,
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days and were collected from tlie inflow to the pasteurizer. The 
pasteurized samples were taken at the same time as it came from 
the cooler after being pasteurized, and it will be seen that the 
samples were practically sterile. The water was pasteurized in 
a Jensen Pasteurizer to between 185 and 190 degrees Fahrenheit 
and cooled on a Jensen cooler. This method of pasteurization is 
very practical and efficient; and can be made so in any creamery.
1 igure I  illustrates the way wash water is pasteurized in the 
college creamery.
TW O  PRACTICAL, A N D  E F F E C T IV E  M ETH O D S OF P U R IF Y IN G  W A S H
W A T E R .
(1) Filtration.
( 2 ) P  asteuriz ation.
Which one of these two methods is the most practical and the 
most efficient in a creamery would depend upon conditions and 
upon the quality of water. Water from deep wells which con­
tain little or no organic matter, but at the same time is infested 
with undesirable germs would perhaps be more expedient to pas­
teurize. F iltration, if the same degree o f thoroughness is to be 
reached as in pasteurization, is a comparatively slow process. 
Pasteurization o f wash water is a trifle more expensive than fil­
tration. Wash water can be pasteurized at the same time that 
the churning is being done. Thus economize in time and fuel. 
Pasteurization is quite efficient in rendering the water germ free, 
but it is not so efficient in removing any organic matter or other 
tangible impurities which may be present. I f  the creamery does 
not already have a pasteurizer, filtration can be employed very 
profitably, and under average conditions the writer thinks it will 
give better results.
I  iltration is an inexpensive and very efficient method o f puri­
fying wash water. It may seem strange that bacteria can be re­
moved from water by passing it through layers of sand, gravel, 
coke and charcoal, but such is the case. Owing to this fact filtra- 
iton is of much value in the purification o f wash water. Because 
a sample of water is apparently pure and free from organic mat­
ter does not mean that it is free from harmful germs. Percy 
I  rankland1 has shown that the nitrofying organisms develop 
more rapidly in the absence of all organic matter than auv o f the 
o or organisms. Loss gorms and fewer variotics o f micro-organ- 
isms are found in deep well water than in the case of surface 
water wells, hence those forms which are present will have a more
1. Nitrofying Process and its Specific Ferment Phil. Trans. Vol. 31.
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undisputed field for development in the absence of competing 
forms. Miquel has found that a rapid power of multiplication 
characterizes the bacteria in pure spring water, while in impure 
water the mulitplication is slower.
I f  a sample of water, which is rich in micro-organisms, is 
shaken violently with a certain amount of charcoal, coke, chalk or 
similar substances, and then left for a time to subside, the pure 
layer of water at the top will almost be entirely free from germs, 
and in some cases entirely sterile. It used to be thought by older 
German investigators that these different filters were endowed 
with almost miraculous power of arresting all organisms present 
in water passing through them.
As filtration removes micro-organisms as well as organic mat­
ter present in water, and other impurities held in suspension, and 
is very inexpensive, it is deemed to be more valuable as a water 
purifier than pasteurization. This latter method only destroys 
germs without removing any of the organic matter. Percy Frank- 
land in his extensive investigations relating to the purification 
of the London water supply has found that 98 or 99 per cent of 
the total germ content of water can be removed by filtration 
In the experiments carried on at this station 95 per cent of all 
of the germs present were removed by filtration. The rate of 
filtration, at the time the samples were taken, was 16 gallons per 
hour. The samples of filtered water, taken at the beginning, and 
results obtained as the time of filtration increased, are as shown 
in this table.
TABLE SHOWING THE EFFECT OF FILTRATION UPON THE BACTERIAL GONTENT 
OF WATER DURING THE FIRST NINE DAYS THE FILTER BED WAS IN USE.
Filtered Unfiltered
Water. TapWater
No. 1. Taken when filter bed was first used. 20,000 germs per c. c 107 per c c.
No.2. “ “  *• had worked 1 day. 860 “ d <« 118 «« «.
No.3. “ “ << « g <« 370 “ “  “ 96 “
No.4. “ << «. « “ 5 “ 48 “ “  “  54 “ “
No 5. “ .................... “ 7 “ 3 “ “ “ 73 “ “ 
“  “ 89 “ “No,6. “ “ ,« «. «« 9 <* ft “
T W O  K IN D S OF F IL T R A T IO N .
(1 ) Continuous.
(2 ) Intermittent.
The results obtained in the above table are from the continu­
ous method. The inflow of water was regulated so that the sur­
face of the filter bed was kept covered all o f the time with water. 
From the table it will be seen that the continuous flow is neces­
sary, at the beginning, in order to get the filter bed into condition
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for doing good work. The first water which runs through the fil­
ter bed is teeming with bacteria. This is a most important point 
to be considered when a filter bed is first used, and precautions 
must be taken in not using the water that passes through the fil­
ter bed at the beginning.
During the process of filtration, a slimy coat is deposited on 
the fine sand. This seems to be the real agent absolutely neces­
sary in order to eliminate bacteria by a process of filtration. A 
filter bed without this slimy deposit on it, simply takes out the 
coarse organic or inorganic matter held in suspension, without re­
moving the bacteria. I f  some bacteria are removed with the mat­
ter held in suspension others are carried along from the filler bed. 
The germs are not arrested until the slimy coat has been depos­
ited. To all appearance, this first filtered water, rich in 
bacteria, is just as pure as the water from the bed after the slimy 
coat has been deposited. It will be seen from the table that dur­
ing the first three days the filter bed was in use the filtered water 
contained more germs than the unfiltered. Good results were 
not obtained until the seventh day, and in order to be on the safe 
side it is best to expose the filter bed to continuous filtration for 
nine days before the water is used. During these trials sixteen 
gallons of water per hour was filtered.
Whether the continuous method is the best or the intermittent 
depends upon conditions in creameries. I f  a large amount of 
water , is to be used the continuous method is the most practical. 
I f  little purified water is needed in the creamery the intermittent 
method will perhaps give the best satisfaction. Both methods 
are efficient in rendering the water pure, providing the first water 
filtered after the intermittent period is not used. The intermit­
tent method gave the following results.
No. 1.— Taken after inflow to filter bed had been closed 18 
hours and then turned on again, 86 germs pr. c. c.
No. 2.— Taken after inflow to filter bed had been closed 24 
hours and then turned on again, 125 germs pr. c. c.
Ho. 3. Taken after inflow had been closed 35 hours and then 
turned on again, 186 germs pr. c. c.
From this table it will be seen that during the intermittent 
period germs develop, and come through the filter bed with the 
first water that is filtered. Samples were also taken after the 
water had been turned on for a time, and the results are as fol­
lows :
No. 1, taken one hour after the water had been turned on, 18 
germs pr. c. c.
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No. 2, taken two hours after the water had been turned on, 4 
germs pr. c. c.
No. 3, taken three hours after the water had been turned on, 6 
germs pr. c. c.
No. 4, taken five hours after the water had been turned on, 1 
germ pr. c. c.
No. 5, taken three hours after the water had been turned on, 5 
germs pr. c. c.
No. 6, taken eight hours after the water had been turned on, 4 
germs pr. c. c.
In order to make the intermittent method of filtration as effi­
cient as the continuous one, the water filtered during the first 
hour after the intermittent period must not be used.
FIG. I I —Filter Can. 2 inkt of tap FIG. III.—Cross Section of Filter 
water; 3 outlet of filtered water; 1 over- Bed and Can. 1 overflow; 2 inlet; 3 out­
flow. lot of filtered water; 4 perforated galvan­
ized iron plate; 5 perforated galvanized 
iron plate; 6 concave galvanized iron 
plate with hole in center.
The efficiency o f filtration is claimed to depend upon the pres­
ence of certain species of germs in the filter bed. These germs 
require oxygen for their growth. In the filtration of well water
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this-oxygen is supplied from the water itself. The water con­
taining a certain amount of dissolved oxygen; and hence the con­
tinuous method is efficient in filtering water for creamery pur­
poses. In the filtration of sewage water the intermittent process 
is considered to be the best on accouijt .of the sewage not contain­
ing any dissolved oxygen.
The factors which are to be considered in successful filtration 
are
(1 ) Storage capacity for unfiltered water.
(2 ) Construction of filter-bed.
(3 ) Rate of filtration.
(4 ) Renewal of filter-beds.
Concerning the storage capacity nearly all creameries have 
storage tanks overhead in the creamery, and so far as that is con­
cerned filtration can be successfully carried on, continuous as 
well as intermittent.
The construction of the filter bed, used in these experiments, 
is as shown in Figure 3. In the bed, as illustrated, the approxi­
mate proportionate depth of each layer is as follows, beginning 
at the bottom: 2 in. small flint stones; 22 in. fine sand; 12 in: 
fine coke ; 9 in. charcoal; 2 in. fine stone or coarse gravel. The 
layer of fine sand should  ^not, .under any circumstances, be less 
than fifteen inches. „It fisstbeeiiydaimpd th*aj> a few pieces of old 
iron mixed in with some o f the layers o f *filter are beneficial. 
Alum, lime and copperas Ijaye been ^recommended in cleafifying 
and deodorizing very poor; \y a ter, but «sS these giibsjjances are sol- 
11 able they* shotrld jtiot„be used in filtpr bedspwhfqh 'are intended 
for the fil tr a tiomof w^tey fo f .potg bl| purposes. * The filtering can 
was made from 22 galvanized iron.* ‘ Height of can, 48 in. ; di­
ameter, 18 in. The bottom of the can is slanting towards the 
faucet or opening. Thus no water will be permitted to stand on 
tne bottom and afford opportunities for germs to accumulate. 
Thiee plates were made for the inside, one lying horizontally, 
near the bottom, upon which the filtering material rests; another 
• on the top of the fine sand. Both of these plates were perforated 
with a great many small holes. A  concave plate with a hole in 
the center was placed near the top. This plate directs all of the 
water to the center of the filter bed, and thus the water gets the 
full benefit of the filter. The total cost o f this filter-can when 
complete was $11.11.
The rate of filtration is necessarily governed by the depth of 
filter bed, fineness and character of the material used. The water 
passes through the charcoal, coke and gravel quite rapidly, yet
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they are very strong barriers to the passage of micro-organisms. 
The sand layer does not admit o f so rapid a filtration. Fine sand 
is one o f the best filtering substances that can be had. I f  a cer­
tain bed is filtering too fast or too slow it can be regulated by in­
creasing or decreasing the depth of the fine sand layer. In a gen­
eral way, the slower the rate of filtration is the more thorough it 
is, 'and vice versa, the more rapid the rate of filtration the more 
incomplete is the removal of the bacteria. I f  the filter bed is 
constructed as described above good results are obtained, ana the 
rate of filtration will be about sixteen gallons per hour.
As to the renewal of the filtering material, the writer cannot 
make any very definite statements. The filter used at this experi­
ment station has been in use for about three months without hav­
ing been changed, and is still doing as efficient work as ever. The 
length of time a filter bed can be used without being changed 
depends upon the purity o f the water to be filtered, and also upon 
which kind o f  filtration is used, the continuous or intermittent. 
The more impure the water which is to be filtered is, the oftener 
the filter bed should be changed. It  has been claimed that when 
the intermittent process is used, the filter bed will continue to do 
efficient work without any change providing the surface material 
be changed at intervals. Whenever the rate of filtration is de­
creased to such an gxten't gi&td make it impractical, then the filter 
bed should be taken hut. ahcf cleaiied. From'the experiments car­
ried on here the writer feels s^fe in, saying, that i f  the water to 
be filtered is of average purity a change of filtering material once 
every four monthg is,sufficient, no matter whether the continuous 
or intermittent fHtrationfisjijsfed..* Tb is likely that a filter bed will 
do efficient work even longer .’time thah*this.s 'The same filtering 
material can be used .over again, providing it is thoroughly 
washed before it is replaced in the filtering can.
T W O  P R IN C IP A L  O BJECTS IN  T H E  P U R IF IC A T IO N  OF W A S H  W A T E R  
AN D  CREAM  OR M IL K  FOR B U T T E R M A K IN G .
(1 ) Financial.
(2 ) Sanitary.
I f  the pasteurization of wash water and cream could not yield 
returns to the operator greater than that obtained if  no pasteuri­
zation was employed, the principal object in pasteurization 
would have been defeated. According to experiments carried on 
at the Royal Experiment Station, Copenhagen, Denmark, it will 
require about ninety pounds of steam to pasteurize 1,000 pounds
26
Bulletin, Vol. 7 [1903], No. 71, Art. 1
http://lib.dr.iastate.edu/bulletin/vol7/iss71/1
27
of milk from 90 degrees to 185 degrees Fahrenheit. According 
to Professor Bi^sell, o f the Engineering Department, Ames, 
Iowa, it takes one pound o f lump coal to prodnce six pounds of 
steam. Calculating from this, it will take fifteen pounds of coal 
to produce 90 pounds o f steam; figuring that coal costs $4.00 per 
ton, the cost of 15 pounds of coal would be 3 cents. I f  the milk 
tests 3.6 per cent fat, and calculate on 1-6 overrun, the 1,000 
pounds of milk would produce 42- pounds of butter. The cost of 
pasteurization for 42 pounds of butter is, then, 3 cents, and the 
cost of pasteurization per pound of butter would be about .07 of a 
cent.
The cost o f pasteurizing the wash water may be calculated on 
the same basis, as the specific heat of milk and water does not vary 
enough to make much difference in this estimation. The amount 
of wash water needed to wash the butter made from 1,000 pounds 
of milk need not exceed 16 gallons or 128 pounds. I f  it costs 3 
cents to pasteurize a thousand pounds of water, it will cost about 
.4 of a cent to pasteurize 128 pounds o f water, which would be 
a cost of about .01 of a cent for pasteurizing wash water for one 
pound o f butter.
The total cost of pasteurization o f wash water and milk for one 
pound of butter, when firing is properly done, pasteurizer prop­
erly constructed and properly operated, and allowing nothing 
for waste and work involved, would then be .01 o f a cent plus 
.07 of a cent, or a total o f .08 of a cent. I f  the calculations had 
been made on the basis of pasteurizing the cream instead of the 
milk, the cost o f pasteurization would have been reduced consid­
erably. Taking the above calculation for granted, and allowing 
.02 of a cent per pound of butter for waste involved in the pro­
duction of steam, and in the different steps of pasteurization, wre 
would then have a total cost of pasteurizing wash water and milk, 
of .1 of a cent per pound o f butter produced.
That butter in the future is going to be sold according to qual­
ity or score is no longer a question doubted. By permission we 
quote a letter from Mr. Healy, Yew York, who is recognized as 
one of the most reliable authorities on this subject. This letter 
was written to us in reply to an inquiry sent him concerning it.
April 25, 1903.
Prof, G. L McK ay ,
Ames, Iowa.
Dear Sir:
Your letter of the 22d inst. is received, and in reply will say that if 
butter was sold on the basis of a score my idea would be, taking the pres­
ent minimum of 91 points for extras, on a 25 cent quotation for same, that
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91 score ought to sell ai cent above quotation and- for each additional 
point higher ^  cent should be added. Aud for each additional point 
lower %  cent should be deducted. Personally I am in favor of selling 
butter under a score and I believe that the time is not far distant when it 
\viil be sold iu that way. Yours very truly,
W . H . H e a l y .
- From this letter we would come to the conclusion that butter 
scoring above 91 points should be paid for at the rate of one- 
fourth of a cent for each point scoring above. Butter scoring 
below 91 should be deducted one-fourth o f a cent for each point.
It -would not be accurate and fair to take the average score in 
each o f these preceding experiments to compute from, because 
in the first place all butter that scores below 88 has deteriorated 
to such an extent that it is very difficult for a judge to place an 
accurate score on the butter. Secondly, different, tubs of bu.tter 
will eventually, if kept long enough, deteriorate to such an extent 
that no judge could tell which one of the different tubs is the best, 
even though one might have scored five or six points better than 
the rest at the beginning. A ll butter in time tends to degrade to 
the same level.
Taking the scores in the experiments when the butter was about 
one month old, (this is about the time when creamery butter 
reaches the market), there is an average difference of 3 1-3 points 
in favor of butter washed in pasteurized water. This will make 
a difference of . 8 of a cent per pound of butter, according to' Mr. 
Ilealic’s judgment. In the experiments with pasteurized cream 
and wash water, both, the difference is practically the-same (.8 
of a cent) in favor o f the butter made from pasteurized cream 
and washed in pasteurized water. The difference in quality of 
the tubs of butter in these experiments becomes much greater as 
the butter gets older.
In a creamery where 600 pounds of butter is manufactured 
daily, pasteurization of wash water and cream would make, a gain 
of $4.80 daily. The cost of doing the work, as calculated above 
would be .1 of a cent per pound o f butter, which would amount 
to 60 cents daily. There would then be a sum of $4.20 per day 
or $1,314.60 per year in fayor o f pasteurization. I f  any extra 
help was necessary in order to carry on pasteurization of wash 
water and milk or cream, an extra man could be hired, and still 
there would be a nice little sum credited to the creamery owner 
at the end o f the season.
From a sanitary point of view purification of wash water, 
whether it be by pasteurization or filtration, is highly important. 
Germs causing contagious diseases are thus checked from spread-
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Illustrated Graphically.
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ing. Diseases as typhoid fever and tuberculosis are among the 
most common ones spread from one place to the other through the 
media of water and milk, and since practically all germs are re­
moved through the processes described above, the sanitarv effi­
ciency reached constitutes no small consideration or object for 
the purification of wash water.
c o n c l u s i o n s .
(1 ) Water contains germs which cause butter to deteriorate in 
quality.
(2 ) These germs can be removed or destroyed in a practical 
and inexpensive way by two processes, viz., pasteurization and 
filtration.
(v ) Butter washed in pasteurized wash water will keep1 nor­
mal much longer than the same butter washed in unpasteurized 
water.
(4 ) Butter made from pasteurized cream and washed in 
pasteurized water retains its normal flavor about twice as long 
as butter made from unpasteurized water.
(4 ) Butter made from pasteurized cream and washed in pas­
teurized water retains its normal flavor about twice as long as 
butter made from unpasteurized cream and wash water.
(5 ) Unwashed butter made from good and well ripened 
cream keeps as well and in some instances better than the same 
butter when washed in unpasteurized water.
(6 ) Salt improves the keeping quality o f butter.
( 7 ) It pays to pasteurize the wash water as well as the cream. 
The cost o f pasteurization of milk and water after pasteurizer 
has been purchased, is about. .1 of a cent per pound of butter. The 
amount gained per pound of butter by pasteurization when the 
butter is about a month old, is .8 of a cent. Leaving a profit of 
.7 of a cont per pound of butter.
(8 ) Butter of medium firmness loses about .3 per cent of 
moisture for every revolution it is worked in excess.
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